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Pia chi MAC va ARP

[ dia chi IP 32-bit:
0 dia chi tang-mang
1 ding dé gui géi tin t6i mang IP dich
0 Dia chi MAC (hay LAN hay vit ly hay
Ethernet):
0 vai tro: chuyén khung tie giao dién ndy 167 giao dién
ket noi-vit ly khdc (trong cung mang)

1 dia chi MAC 48 bit (cho hau hét LANS)

» duoc gdn citng vdo NIC ROM, ddi khi cé thé thay doi dugc
bing phan mém

5: DataLink Layer  5-38



Pia chi LAN va ARP

Mdi cac mang LAN cé mot dia chi LAN doc nhat (ko tring nhau)

+—1A-2F-BB-76-09-AD Pia chi quang bd =
FF-FF-FF-FF-FF-FF

LAN

(di day hoic
khong day)

58-23-D7-FA-20-BO

B = cac mang

71-65-F7-2B-08-53

“— 0C-C4-11-6F-E3-98
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Dia chi LAN (1)

0 su phdn phoi dia chi MAC duoc quan i boi TEEE

[ cdc nha san xuat mua mot phan cua khdng gian dia
chi MAC (dé dam bao tinh doc nhat)

0 dia chi MAC phing (binh ding, dong dang) =» tinh di
dong
0 ¢6 thé di chuyén cac mang tir mot LAN sang LAN khdc

0 dia chi phén l6p IP KHONG di dong

0 dia chi IP phu thudc vdo mang con ma hot gin vdo
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ARP: Giao thuc phan giai dia chi

(Address Resolution Protocol)

Chu hoi: 1am sao dé xdc dinh | O M&i not (mdy, bdt) trén
dia chi MAC cua B néu biét LAN cé 1 bang ARP
dia chi IP cua B? 0 bang ARP: cdc dnh xa dia
chi IP/MAC cua mot vai
137.196.7.78 nét trong LAN
1A-2F-BB-76-09-AD < dia chi IP; dia chi MAC; TTL>
137.196.7.23 137.196.7.14 0 thoi gian song TTL (Time

To Live): thoi gian ton tai

|
@ LAN —T@ ciia mot dnh xa trong bang

71-65-F7-2B-08-53 5g.2 42080 ARP, sau t/g nay dnh xa
8-23-D7-FA-20- sé bi xéa di (thuong la 20

phut)
“— 0C-C4-11-6F-E3-98
137.196.7.88 —
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Giao thic ARP: cung LAN (mang)

7 A mubh gtri géi tin cho B, va

dia chi MAC cua B khong 0 Mot ban luu cip dia chi IP-
nim trong bang ARP clia A. MAC duoc giit Trong bang
[ A quang bd géi truy van ARP cua A cho dén khi het
ARP, chira dia chi IP cua B thoi gian song cua nd.
0 dia chi MAC dich 0 trang thdi mém: t/tin s&
- FF-FF-FF-FF-FF-FF bi xéa khoi bang ARP néu

o tht ca cde mdy trén LAN khong duoc lam moi
déu nhan truy van ARP [ ARP “cam-va-chay":

[ B nhén dugc géi truy van 0 cdc not tao ra bang ARP
ARP, phan hoi cho A véi dia cua ching ma khdng co
chi MAC cua no6 (B) sw can thigp tr phia

1 khung duoc giri 16i dia chi quan tri vién cia mahg

MAC cua A (gui-1-dich)
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Ddnh dia chi: dinh tuyén t6i LAN
khac
cac buéc: gui goi tin tir A sang B thong qua R

gia str A biét IP cta B

4-29-9C-E8-FF-55 88-B2-2F-54-1A-0F

it

222.222.222.221

E6-E9-00-17-BB-4B

1A-23-F9-CD-06-9B
111.111.111.111

222.222.222.222

222.222.222.22\
111.111.111.110

R

111.111.111.112

49-BD-D2-C7-56-2A
CC-49-DE-DO-AB-7D

1 hai bang ARP trong bdt R, mot cho moi mang IP
(LAN)
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I

O O O O O

A tao ra géi IP voi nguon A, dich B

A st dung ARP &: lay dia chi MAC ctia R véi IP ld 111.111.111.110
A tao khung tang-lién két véi dia chi dich la d/c MAC cua R,

khung Chﬁ:Cl goi tin IP A-t6i-B Déy thuc su [a mot vi du
NIC A guri khung quan frong - hdy chac la
NIC R nhan khung ban nam rd!

R g& bo géi IP tir khung Ethernet, thay né gti cho B
R st dung ARP d¢ lay dia chi MAC cua B
R tao ra khung chua goi tin IP A-16i-B gt cho B

88-B2-2F;54-1A-0F

E6-E9-00-17-BB-4B

1A-23-F9-CD-06-9B

222.222.222.220
111.111.111.110

111.111.1 R
-Iw:\._)
S

CC-49-DE-DO-AB-7D

49-BD-D2-C7-56-2A
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Ethernet

cong nghé “thong tri" cia LAN di day:

0 ré, $20 cho moi NIC

7 ¢cong nghé LAN dau tién dugc ding rong rdi
0 don gian hon, ré hon LAN dung thé va ATM
0 theo kip nhip tdng toc: 10 Mbps - 10 Gbps

m:'.jecenie e STRTO
TA& ‘ INVERFACE CABLE .
TNTERFACE

CONTROLER,

t_.cggiq. TR

™E ETuEr 7

ban phdc thao
Ethernet cua Metcalfe
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So d6 hinh Sao

0 so db buyt pho bién suét nhitng ndm 90
0 tat ca not trong cling mot mién dung do (cé thé dung do véi
voi nhau)
0 ngdy hay: so do Sao chiém uu thé
0 bo chuyén mach hoat dong tai trung tém

0 mdi “nhdnh" chay mot giao thuc Ethernet riéng Ié (ndt
khong va cham véi nhau)

B =

bo chuyén mach

buyt: cdp dong truc Hinh sdo
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Cau trdc khung Ethernet

Nic gui déng 90| goi IP (hoic la goi tin cua giao thuc
tang khdc) vao Khung e’rherne‘r

Dest. Source
Address | Address

Preamble

Type

Phan khai dau:
1 7 byte voi mau 10101010 theo sau béi 1 byte véi
mau 10101011

1 st dung & dong bo hda toc do dong ho cua hguoi
gtri v6i nguoi nhan,
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Cau tric khung Ethernet (11)

0 Dia chi: 6 bytes

0 néu NIC nhan duoc khung voi ddng dia chi MAC clia né
hoic la dia chi phdt tan rong (vd géi tin ARP), né sé day dix
ligu trong khung |€n giao thirc tang mang

0 ngodi ra, NIC loai bo khung

0 Loai: xdc dinh giao thuc tang cao hon (hau hét la IP
nhung thinh thoang cé nhitng g/t khac, vd, Novell

IPX, AppleTalk)

0 CRC: kiém tra tai nguoi nhan, néu cé 16i, khung s bi

bo

Dest.

Preamble Addrees

Source
Address ! Data .
.

ype
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Ethernet: kd tin cay ko két noi

0 khong két noi: khdng cé bit tay giita cdc NIC giri va
nhan
1 khong tin cay: NIC nhan ko gtri ACK hoic la NACK cho
NIC giri
0 luong gdi tin truyen t6i tang mang cé thé cé cho gidn doan (cdc
goi tin bi mat)
1 cdc chd gidn doan ¢é thé dugc lap day néu t/d ding TCP
0 ngodi ra, u/d sé& thay cdc chd gidn doan nay

[ Giao thic MAC cua Ethernet: CSMA/CD ko-chia-6
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Giai thuat CSMA/CD Ethernet

1. NIC nhan dugc géi tintr 4. Néu NIC phdt hién su

tang mang, tao ra khung truyén tai khdc trong khi
2. Néu NIC thiy kénh truyén  dang fruyen: hiy bo va gui
roi, bat dau truyén khung. tin hiéu nghen (jam signal)
Néu NIC théy kénh ban, doi 5. Sau khi hity bé viéc gii,
dén khi kénh rdi, sau dé NIC budc vao thoai lui
truyen ham mii - exponential

3. Néu NIC giii toan bo khung ~ backoff: sau lan dung do
di ma khéng phdt hien ra sy thu m, NIC chon K'ngau

truyén tai ndo khdc, NIC nhién i {0.0.2,..2m-1}. NIC
hoan thanh viéc gui khung! ~ cho K-512 t/gian bit, quay
lai budc 2
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CSMA/CD Ethernet (1t)

Tin hiéu tic nghén: dam bao thodi lui ham m:
rang fat ca cdc nguoi gii 0 Myc tiéw: thay déi thoi gian
khdc biet ve sy dung do; 48 cho truyén lai cho pha hop véi
bits tai hién tai
T/g bit: .1 microsec cho mang 0 tai hang: thoi gian cho ngau
Ethernet 10 Mbps: nhién sé& dai hon
Vo K:10723' thoi gian cho 0 dung d6 dau tién: chon K tu
vao khoing 50 msec (0,1}; do tré la K- 512 1/g bit
0 dung d6 lan 2: chon K tur
Xem/tuong tdc voi vi ma {0.1.2,3}.. ‘
Java frén Web AWL: 0 sau va cham lan 10, chon K fur
rit khuyén khich | {0.1234,.,1023}
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Hiéu suat CSMA/CD

0 Tian truyan = 40 1ré lan truyen toi da gitta 2 not LAN
0 tirugin 1ai = thoi gian dé truyén tai khung lon nhat

Hieusuat = 1

1+ 5t /t

lantruyen truyentai

0 Hiéu suat tién t6i 1 khi
0 Yian truyen Tien 16i 0
7 Tyruyen i TiéN 16i V8 cling
0 Hiéu suat 16t hon ALOHA: va don gian, ré, khdng
tap trung!
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Chuan Ethernet 802.3: Tang Lién Két va Vat Ly

1 nhiéu chuan Ethernet khdc nhau
1 giao thitc MAC va dinh dang khung pho bién

0 van t6¢ khdc nhau: 2 Mbps, 10 Mbps, 100 Mbps,
1Gbps, 10G bps

0 moi truong vat ly khac nhau: cdp quang, cap TH

tng dung

truyén tai

mang

lién két

vat ly

va dinh dang khung

giao thiee MAC

100BASE-TX

100BASE-T2

100BASE-T4

100BASE-SX |

100BASE-FX

100BASE-BX

\

>

tang vat ly ddy
dong (cip xoin)

\

tang vat ly soi quang
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Chuyén md Manchester

Manchester Encoding
gtshkeon | 1 | O | O | O | 1T [ OO | T | T |11

Birary
encoding

Marchester
encoding

[ st dung trong 10BaseT
0 mdi bit cé mot su chuyén doi
0 cho phép cdc dong ho & phia nhan va gtii dong bo
hoa v6i nhau
1 khdng can dong ho tap trung, tong qudt cho cdc not!
0 Nhung, ddy la van dé cua tang-vat Iyl
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Hubs

.. hhitng bo lip tang vat Iy (“cam"):
0 cdce bit vao trén 1 cong va di ra tat ca cdc cong
khdc véi cling toc do
0 tat ca cde not két noi t6i 1 hip cé kha ndng dung
do vai nhau
0 khong nhé tam khung

1 khong c6 CSMA/CD tai hdp: NIC cua may phat
hién ra dung do
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Bo chuyén mach (Switch)

0 thiét bi tang-lién két: thdng minh hon
hdp,thuc hién vai tro ciu dong
0 lau, chuyén tiép cdc khung Ethernet

0 kiém tra dia chi MAC cua cdc khung t6i, chuyén
tiep khung cé lua chon 6i mot hodc nhiéu duong
ra, st dung CSMA/CD dé truy ciap doan mang

0 trong sut

1 cde mdy s& khong biét ¢é su ton tai cua cdc BCM
0 cam-vd-chay, tw-hoc

1 BCM khadng can phai duoc cau hinh
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BCM: cho phép nhicu su truyén tai dong
thoi

[ mdy cd lién ket chuyén biét,
truc tiep t6i bem
0 becm nhé tam cdc goi tin
0 g/thtc Ethernet duogc dung
trén morlien két vao, nhung
khong cé dung do; song cong
0 mdi lién két nam trong mién
dung do riéng cia minh no
0 chuyén mach: A-16i-A' va B-

16i-B° d()ng thoi, kh6ng co BCM vii 6 cong
dung do (1,2,3,4,5,6)
0 ko the xay ra véi cdc hip
cam
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Bing chuyén mach

1 H:lam sao BCM biét duoc la A’
c6 thé t6i duoc qua cong 4, B
cé thé t6i duoc qua cong 5?

1 H. modi bcm ¢é mot bang
chuyén mach, mdi muc la:

0 (d/c MAC ciua mdy, cong dé t6i
mdy do, tem t/gian)

0 giohg nhu bang dinh tuyén?

0 H:lam sao cac muc duoc tao
ra, duy tri frong bang c/mach? BCM vii 6 cong

0 giong giao thirc dinh tuyén? (1.2,3,4,2,6)
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BCM: tu-hoc

0 bem Aoc diroc mdy nao co
thé t6i dugc qua cong nao
0 khi nhan dugc khung, bcm
“hoc" vi tri cia n/guri: doan
mang LAN tir dé khung di
vao
0 leu lai cap ng/qti vi tri
trong bang chuyén mach

d/c MAC |cong TTL

A 1 60 |Bing chuyén mach
(ban dau trong)
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BCM: loc/chuyén tiép khung

Khi mét khung t6i bem:

1. luu lai cong lién két voi mdy gt
2. tim chi muc trong bang c¢/m su dung dia chi MAC dich

3. if tim thay muc cta dich
then {
if néu dich nim trén cling doan mang ma tir dé khung
ToI
then bo khung
else chuyén tiép khung t6i cong tuong tng trong

bang ¢/m — — v
} chuyén tiep tor fat ca cac cong, ngoar trie

cong ma tr dd khung t6i

else gui ’rr'dé
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Tu-hoc,
chuyén ftiep:

V4
Vi du
0 khdng biét dich:
quel tran
7 vi tri dich A dd biét:
quel €0 kra chon
d/c MAC
A 1 60 bing c/m
A’ 4 60 | (ban diu trong)
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Cdc BCM két noi voi nhau

1 cdc bem ¢cé thé két ndi vai nhau

0 H:gti tir A 161 6 - lam sao S, bict & chuyén khung
t6i 6 thong qua S, va S3?
0 Aty hoc! (Iam viéc y nhu trong truong hop 1 beml)
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Vi du tu-hoc trong nhiéu-bcm

Gia sir C gtri g6i cho I, I phan hoi cho C

1 H- hdy ghi ra bang dinh tuyén va su chuyén tiép géi
tfrong Sq, S,, S3, Sy
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Mang cong s6
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BCM (switch) so vGi BDT (router)

0 ca hai la cdc thiét bi leu-va-chuyén tiép
0 bo dinh tuyén: thict bi tang mang (xem xét mdo dau tang
mang)
7 b chuyén mach la thiét bi tang lién két
1 BDT duy tri bang dinh tuyén, thuc thi cdc giao thuc
dinh tuyén
0 BCM duy tri bang chuyén mach, thuc thi cdc giai
thuat loc va tu hoc

o) o)
4 4
3 =3 o 3
2 . 2 2
1 1 1 1
Host Bridge Router Host
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, . 2 sy A 4 ~ I:a
G/thuc kiém soat lien két di liéu
diém-tsi-diém (PPP)

0 1n/gti, 1 n/nhan, 1 lién két: dé hon lién két quang
ba:
10 khdng cé kiém sodt truy cap mdi truong
10 khéng can ddnh dia chi MAC rd rang
0 vd: lién két quay s6, duong ISDN
0 cdc g/thac DLC diém-toi-diém pho bién:
0 PPP (point-to-point protocol)

1 HDLC: High level data link control (tang lién ket
dit ligu thuong dugc xem la “tang cao” trong
chong giao thirc mangl)
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Cdc yéu cau thiet ke PPP [RFC 1557

[ chia khung géi tin: @éng géi géi tin tang mang vao
trong khung lién két dit liéu
1 mang dit liu tang mang cta bat ki giao thirc tang
mang nao (khdng chi IP) ¢ cung thoi diém
1 kha ndng tdch céc giao thirc tang trén
0 su trong sudt bit: phai mang bat ki mau bit ndo
trong truong dir liéu
0 phdt hién 16i: (khdng cé stra 16i)
0 su ton tai ctia két noi: phdt hién, bdo hiéu vé su hong
lién két 1€n tang mang
[ thuong lugng dia chi tang mang: dau cudi cé the
hoc/cau hinh dia chi mang cua nhau
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PPP khdng yéu cau:

0 sira/phuc hoi 16i

7 kiém sodt luu luong

7 phdt diing thu tu

[ su can thiét phai ho tro lién két nhicu diem

Phuc hoi 16i, kiém sodt luu luong, xép trat tu dir ligu
tat ca déu la cong viéc cua cdc tang cao honl
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Khung di liéu PPP

0 Co: dau tdch (chia khung)

1 Dia chi: khong cé y nghia (chi cé 1 lva chon)

1 Dicu khicn: khdng cé y nghia; trong tuong lai cé the
c6 nhiéu truong dieu khién

[ Giao thurc: giao thirc tang trén ma khung sé& duoc
dua t6i (vd: PPP-LCP, IP, IPCP, v.v..)

variable
1 1 1 lor?2 length 2o0r4d 1
o1111110{11111111{00000011| protocol| info | check [ot1111110
flag control flag
address
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Khung di liéu PPP

0 théng tin: dit liéu tang cao hon dugc mang
0 kiém tra: CRC d&¢ phdt hién Ioi

variable

length 2or4 1

1 1 1 1or?2

o1111110{11111111{00000011| protocol| info | check [o1111110

flag control flag
address
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Su chen Byte

[ “su trong suot dir lieu" yéu cau: truong dit liéu phai
c6 kha ndng chira mau co <01111110>

0 H: vay mau <01111110> nhan duoc la dit liéu hay
co?

1 N/gui: them (“chen") byte < 01111110> thém vao sau
moi byte < 01111110> dfi /iéu

0 N/nhan:

0 hai byte 01111110 di canh nhau: bd byte dau va
tiép tuc nhan cdc byte tiép theo
0 chi ¢6 1 byte 01111110: byte co
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Su chen Byte

mau byte
co trong
dir liéu

dé gui di

b5 bl A
b4 b2

—~ 01111110 01111110
b2 b4

vV bl b5

R

4

b5 b4 01111110 01111101 b2 bl

N

mau byte co cong theém
byte chen trong dit licu
duoc truyen di
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Giao thic Kiem sodt Dir Liéu
(DLC) PPP

Trusc khi trao d6i dit liéu tang-
mang, cdc bén lién két-dir licu
phai:

0 cau hinh lién két PPP link (do
dai khung t6i da, xdc thuc)

0 hoc/cau hinh mang
thdng tin tang
0 cho IP: mang th/di¢p Giao

thuc Kiém sodt IP (IPCP)
(truong protocol: 8021)
dé cau hinh/hoc dia chi IP

authenticate

network
layer config
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